THE SYSTEMATICS OF SOUTH AUSTRALIAN PRECAMBRIAN AND 
CAMBRIAN STROMATOLITES. PART II 


by W. V. Preiss” 


Summary 


PREISS, W. V. (1973) — The systematics of South Australian Precambrian and Cambrian 
Stromatolites. Parl II, Trans. R, Soc, S. Aust. 9712), 91-125, 31 May, 1973. 


Five new forms of siromatolites from South Australia (Inzeria conjuncta, I. multiplex, 
Jurusania burrensis, Katavia costate and Kulparia kulparensis) are described. South Australian 
cccurrences of Conophyton garganieum yarganieum, Gymnosolen cf. ramsayi and Inzeriw cf. 
tjomusi, previously known from the USSR and elsewhere, are also discussed. 


Introduction 
This paper is a continuation of Preiss (1972) 
in which the principles of stromatolite classifi- 
cation were outlined and several new forms of 
stromatolites were described, The glossary ap- 
pended fo Part I also applies to this paper. 


Systematics 
Group CONOPHYTON Masiov 


Conophyton Maslov 1937: 334, Karolyuk 
1963: pl. 5, Fig. 3. Komar, Raaben & Semi- 
khatov 1965; 27. Komar 1966: 72. Cloud & 
Semikhatov 1969: 1037. Bertrand 1968: 170. 
Walter 1972: 102. 
Type Form: Conophyton liruum Maslov, 
from the Derevnin Suite, Lower Tunguska 
River. 
Diagnosis. Non-branching or extremely rarely 
branching columnar stromatolites with conical 
laminae, usually thickened und/or contorted in 
their erestal parts, 
Content: C, cylindricum Maslov: C. mietu- 
lum Kirichenko; C. circulum Korolyuk: 
C. garganicum Korolyuk; C. miloradovici 
Rauben; €. lituum Maslov: C. baculum 
Kirichenko; C. gaubitza Krylov; C. ressoti 
Menchikoff; C. cadilnicus Korolyuk and 
C, confertum Semikhatov. 


Conophyton parpanicum garganicum Korolyuk 
(emend.) 
FIGS. I. 2a. 9a, 11, 12a 
Conopliyion ct. garganicus (partim), 
Glaessner, Preiss & Walter 1969: 1056, 


Material: Eleven specimens from Paratoo, 
S. Aust. 
Description 

Mode of Occurrence: These stromatolites have 
been found only in a diapiric raft in the Para- 
too Diapir. The basal portion consists of flat- 
laminated stromatolite, passing up into large 
domal structures up to 1 m diam. (Fig. Ile). 
Domes are usually laterally linked, occasion- 
ally separated by small interspaces, then divid- 
ing into discrete columns, 15-40 cm in diam, 
with conical laminae, Transverse seciions of 
columns round to oval or lanceolate (Fig. 
11b). Columns 1-4 cm apart, with some mas- 
sive bridges, often slightly bent, with axes non- 
parallel. diverging at up to 30° (Fis. lla). 
Some of this divergence may be due to tec- 
tonic disturbances. The original mode of occur- 
rence is not clear because of the discontinuous 
outerop; it may have been a bioherm or thick 
biostrome, perhaps. 30 m thick. The only evi- 
dence as to the facing of the bed is the upward 
passage from flat-laminated to conical stroma- 
tolites, with apices growing upwards, 
Column Shape: Field observation shows that 
columns are somewhat irregular cylinders, with 
ragged edges, massive bridges and overhanging 
laminae. Only one specimen was suitable for 
reconstruction (Fig. 2a). Columns of round 
transverse section have a linear crestal zone, 
while those of elliptical and lanceolate sections 
have crestal plunes in the long axis of the 
ellipse (Fig. lib), Specimens studied in the 
laboratory also show both types. 


* Geological Survey, South Australian Department of Mines, Box 38, Rundle Street P.O., Adelaide 
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The margin structure is very irregular. with 
numerous large bumps, overhanging peaks and 
short cornices. (Pigs, 2a, lia), Bridges vary In 
thickness from one or two to several lens of 
laminae, 


Branching: No true branching except actual 
separation of columns from the domed and 
flat-laminated base, Rarely a small projection 
with convex, non conical laminae occurs on 
the margin of a column. 

Lamina Shape: In longitudinal axial sections 
laminae steeply conical, apical angle generally 
acute (50-90°) but obtuse angles occur near 
the base of the columns, Away from crestal 
zone, laminae usually straight and parallel in 
longitudinal section, but in places bent down- 
wards near the column margins, producing a 
shape resembling enthic arches (Fig. 94), 
Crestal Zone: All laminae more or Jess thick- 
ened in crestal zone. Some light laminae 
greatly thickened. Dark laminae arched up and 
contorted, often leaving irregular voids filled 
with sparry dolomite, within the thickened 
light laminae (Fig. 11£), The erestal line, join- 
ing apices of successive conicul laminac, is 
very wavy, with frequent sharp displacements 
of crests (Fig la), The overall shape of crestal 
zone ts however straight (Fig. 12a); it corres- 
ponds mostly to Type HMI (after Komar, 
Raahen & Semikhatov 1965, p. 23, Fig. 5) 
with uneven thickenings and sharp lateral dis- 
placements, but some examples of Type il 
(without lateral displacements) occur. In 
places, laminae ure deflexed immediately out- 
side the crestal zone (Fig. 12h). The diameter 
of the crestal zone is taken as the width be. 
tween the limits of thickening of laminae, Out 
of 33 measurements, 63% Jie between 7 and 
9 mm, 24% between 5 and 7 mm, and 12% 
between 9 and 12 mm. 

Lamination; Very distinctly banded and 
striated in better preserved specimens. consist- 
ing of straight, parallel, smooth, very thin 
laminae, either very continuous, or formed by 
Chains of elongated lenses, aligned in definite 
layers (Figs. Tle, 11F). Two types of primary 
laminae occur: light (L¿) and dark (La). In 
some specimens 1., layers grouped inte fairly 
distinct macrolaminae, in which light laminae 
are thin and subordinate, separated by layers 
of predominantly L, iype (Fig. 11f), The ap- 
pearance of macrolaminae has been exag- 
geraled by the preferential recrystallizatinn of 
light laminae. L, laminae relatively pure and 
transparent, mostly 0.08-0.1 mm thick, gen- 
erally of very constant thickness from the edge 
of the cresta] zone to the column margin, never 


lensing out, They are internally homogenous, 
composed of xenolupic. almost equigranular 
dolomite, nf grain size from 014.03 mm. 
Many grains slightly inequidimensional. Occa- 
sional lenticular spar-filled cavities have dark 
laminae draped nruund them (Fig. 11e), La 
laminae darker, much fess transparent and 
somewhat finer grained than L} laminae, the 
fine crystals stained bv x pale brownish. pos- 
sibly organic coloration (Fig. 11e). Mast dark 
laminae 0.02-0.10 mm thick, ont as continuous 
as L, laminae, frequently splitting into series 
of lenses, 0,2-1,0 mm long. and 0,1-1.0 mm 
apart, aligned parallel and separated hy pale 
laminae. Some dark laminae are continuous for 
several cin; some have slight, rounded, lenticu- 
lar swellings, These, as well as the lenses, may 
be blunt ended, rounded, or pointed. Rarcly, 
they contain sigmficant swellings, the under- 
lying and overlying laminae being draped 
around them. Relatively large (0.5-2.0 mm) 
modules, within a pale lamina (eg Fig. He) 
are probably detrital carbonate grains, Lp la- 
minat composed of equidimensional. eguigra- 
nular, xenntopic dolomite, of grain size 0,006- 
0.015 mm. Boundaries of L, and L, laminae 
distinct and smooth, but slight recrystallization 
has made them a little diffuse in places. Mac- 
rolaminae, consisting of sets of Ly laminac. 
very prominent in some specimens, «are 0.4- 
LA mm thick, composed of 5-10 Lj-L. la- 
mination pairs, bounded by predominantly 
light macrolaminae 0.2-0.5 mm thick. often 
spurry and recrystallized (Fig. 11f), 


Statistical Study; Numerous measurements 
were made on six large thin sections, of the 
following parameters: (1) thickness of light 
laminae L,,: (2) thickness of dark laminac Lu 
(3) ratio of thicknesses of adjacent dark and 
light laminae La/L, and (4) coefficient of 
thickening. Le ratio of thickness of a lamina 
in crestal zone, to thickness of same lamina 
outside crestal zone. 


The distribution of thicknesses of laminae 
L, and L, were plotted graphically for thick- 
ness Intervals of 0.02 oun; the frequencies of 
intervals were plotted against the mid-point of 
each interval, for the six specimens (Fig. 1b 
to g). A comparison of the six graphs for each 
lamination type shows some variation between 
specimens, especially for La, Jaminac, which is 
interpreted as being due to the difficulty of 
distinguishing single dark laminac and the 
thinner macrolaminae in some specimens, This 
difficulty is increased with greater recrystalliza- 
Lioni, so that one would expect the more re- 
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Fig. 1. Diagnostic characters of Conophytan: (a) —The traces of the crestal lines of two specimens 
(S214 at left und S532 at right) drawn from thin section (x1/3); (b) to (g)—Frequency 
distributions of thicknesses of light laminae Li and dark Jaminae La for 6 separate speci- 
mens; (h)—Pooled frequency distributions of lamina thicknesses for all six specimens. com- 
pared with data for Russian conophytons; (i)—Frequency distribution of the ratio of thick- 
nesses of adjacent dark and light laminae (La/Lı), pooled for all specimens, compared with 
data for Russian conophytons; (j)—Frequency distribution of the coefficient of thickening 
of laminae in the crestal zone. compared with Russian conaphytons; (k)—Comparison of 
contour diagrams of the frequency distributions of dark and light laminae (contoured in num- 


bers of readings). 
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crystallized specimens to have proportionately 
more numerous thicker Jaminae (actually thin 
macrolaminae), Le. the mean thickness should 
be higher than for less recrystallized ones. The 
following table compares meun thickness (in 
mm) af Ly and Lo with degree of recrystalli- 
zation observed; La means have much greater 
spread about the total mean then L,, and the 
highest means of Lu correspond to the mast 
recrystallized specimens. 


Degree af 


Specimen Recrystal- 
number Lı mean L mean lization 

5214 0.128 0.073 Well preserved 

$213 0.107 0.066 Slight 

$27 0.145 0.065 Slight 

S277 0,111 0.084 Steht 

S532 DIAS 0.089 Strong 

S531 0.087 (1.134 Sirouz 

Total ieat DI16 0,045 


The data for the six specimens were com- 
hined, replotted, and compared with the dis- 
nibunon curve of the Russian Conaphylor 
gargimicum garganicum (Fig, Ih). While the 
Lo curves are very similar, Ly has a higher 
mode in the South Australian form (0,08 to 
0.10 mm), with a secondary peak in the inter- 
val 0.04 to 0.06 mm, which characterized the 
Russian form To some extent. the bimodality 
is due te errors of measurement arising from 
the judgement ut lamina thickness relative to 
the scale of the graduated cyepiece, and to the 
presence of thinner macrolaminue as discussed 
above, 

Ratio Lil, fer Adjacent Laminac: Results 
from all six specimens were pooled and plotted 
in intervals of 0.25. The graph compares very 
closely with that of the Russian form (Pig. 11). 
The dain mav also be represented in the form 
of a coutoured frequency diagram of La 
against Ly. The shape and position of the 
maximum ate compared with those of con- 
toured Russian plots; they diller only in that 
the South Australian form has a displaced 
secondary peak at Lj = 1.08 to 0.10 mm, L. 
= LUN to 0.10 mm (Fig. Ik). 

Coefficient of Thickening: Randomly selected 
light and dark faminue, and macrolaminae. 
were measured outside the crestal zone fh), 
then traced into the crestal zone and remen- 
sured (H). H/h was plotted at intervals of 
0.5, In a total of 52 measurements, the medal 
value of H/h is the interval 2.0 to 2.5 (26.9%) 
while only 15.5% exceed 3.5, and none less 
than 1.0 occur (Fig. Lj), 


Interspaces: = Interspave  Sillines between 
columns are strongly altered, consisting ot 
homogencous reerystallized dolomite Some ig 
of grumous texture, composed of xenotopic 
equidimensional (0.005-0.01 mm) grains, 
forming patches 0.05-0.10 mm in diam. set in 
a Sparry matrix of grain size 0.1-0.3 mm. The 
only observed remnants of primary structure 
are possible small intraclasts in one specimen. 


Secondary Alterationi Fracturing of luminae 
is restricted almost entirely to the crostul zones 
of some specimens and marginal zones ol 
others. Portions of the crestal zone are more 
or less breequled and recemented in place 
(Fig tid). Contertion frequently occurs 
within the crestal zone, Immediately outside it, 
laminae are deflesed: this and the hrecciation 
ate effects probably due to compaction during 
burial, The breeeiation of macrolaminac into 
cleanly broken fragments several inillimetres 
long suggests that the carbonate was already 
littified during the deformation (Fig. 114). In 
places. on the column margins, laminae 
truncute underlying laminae. Whether this is 
due to peneconiemporuneons crosion or ta 
sliding of the overlying daminue during cnni- 
paction could not be determined, but associa 
led brecciation around the column margin 
suggests the latter possibility. No overfolds or 
diapirie structures as in Corophyton sargani- 
cunt australe Walter (1972) were observed, 
supporting the idea that columns were lithified 
soon after growth. 

Columns and interspaces consist entirely of 
dolomite. The preservation af very fine lamina- 
tion suggests that dolomitizuliun was probably 
penecontemporaneous, All laminae are more 
or less recrystallized; the dark laminae are 
coarser and more transparent than in the Rus- 
sian or Western Australian forms. Recrystal- 
lization may be due to the low grade regional 
metamorphism which has affected the Mt 
Lofty-Dlarv Are. Pale laminae between dark 
macrolaminue are preferentially recrystallized, 
emphasizing the distinctness of the macra- 
laminae, These recrystallized laminae consist 
of spatry. hypidiviopic 10 xeriotopie incqui- 
uránular dolomite, of grain size UAI2-U.10 mm. 
The most recrystallized specimen is a fine 
marble. in which dark mucroluminac, approxt- 
mately 1 mm thick, contain no preserved in- 
ternal laminas, and consist of xenotöpie eym- 
dimensional curbonate with interlohate crystal 
boundaries, of grain sizes 0.02-0.05 mm. The 
grain size uf the light laminae is (050.10 
mm, and in places much coarser, One speci- 
men is extensively sillcihed. Silicification post- 
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dates the growth of the whole column, and 
may be related to tectonics and diapiric em- 
placement rather than to sedimentation, Silica 
consists of xenotopic quartz aggregates, of 
grain size 0.05-0.10 mm, in places containing 


small dolomite rhombs. Portions are com- 
pletely redolomitized, 
Comparisons 
Fhe conical lamination with thickened 


crestal zone, and the absence of branching dis- 
anguish this stromatolite from all groups €x- 
cepl Conophyton. Tt differs from most cono- 
phylons in that the columns are not always 
parallel. but their original growth orientation 
is not clear. due to structural disturbance. On 
microstructural features, it falls into the Canro- 
phvion garganicinn subgroup  (Conophyion 
quisanicum, C- miloradovici, €. guubiiza, and 
perhaps, ©. hasalricunr Walter), The closely 
allied €, milorudovici has more irregular and 
lenucular laminae. C. basahicum Walter alsó 
has very thin smooth continuous laminae, but 
lacks Ihe distinctive Types TT & III erestal zone. 
The absence of numerous knolted lenses and 
sharp swellings distinguishes it from the variety 
CO wireanicun nordiennt On these feulures it 
was assigned to Conophyioir cf. parganicus by 
Glaessner er al. (1969). 

The statistical study confirms the identifica- 
tion as €, garganicum garganicum, and distin- 
guishes it clearly from €, gurganicum australe 
Walter und C. garganicum nordicum, The 
modes of thicknesses L and Le most closely 
resemble C. garganicin garganicum, especially 
la (mode at 0,04 to 0,06 mm), while most 
other conophyions have modes at much higher 
values, C. garganicum nordieum has a modal 
value of Ly at 0.10 mm, and ©. sargarieteri 
australe Walter at about 0.08 mm. The ratie 
L/L, is the most distinctive character for 
Conöphyton garganicunt garganieun. The 
modal value is the interval 0,50 to 0.75, which 
falls within the broader peak of the Russian 
form (0.50 to 1.00), but distinguishes it from 
C. garganicion nordicum Komat, Raaben & 
Semikhatov (mode 2:00) and from C. gur- 
gunicum australe Walter (1.0 10 1.5), The co- 
efficient of thickening is less distinciive: the 
mode at 2,0 to 2.5 does not distinguish C. gar- 
vonición garganicum, C. miloradovici and C. 
evlindricum but excludes C, garganicum nor- 
dicum and probably C. g. australe, 


Distribution: Lower Subsuite of the Yusmas- 
takh Suite of the west and east slopes of the 
Anabar Massil; the Kyutingdin, Arymas and 
Debengdin Suites of the Olenek Uplift; the 


Li 


Gonam Suite of the Uchur-Maya Region, 
Ust-sukharin Suite of Western Priver- 
khoyan've, Mongoshin Suite of the south- 
cast part of the Eastern Sayan, Bul'bukhtin 
Suite of the Baikalo-Patom Mountains, Sat- 
kin Suite ot the Southern Urals: in pre-upper 
Burra Group sediments, Paratoo Diapir, 5. 
Aust. 

Age: Early and Middle Riphean: in S. Aust. 
itas assumed to be early Adclaidcan- 


Group GYMNOSOLEN Steinmann 

Gyninesolen Steinmann 1911: 18. Semi 
khatov 1962, 219. Krylov 1963: R4, Komar 
1966: 88. Krylov 1967; 36, Raaben 1969: 
73 {in part). Glaessner. Preiss & Walter 
1969: 1057. 
Type Form. Giiniosolen ramsayi Stein- 
mann, from the Dolomitie Suite of Kanin 
Peninsula, also widespread in the Southern 
Urals, the Polyudov Mountains, Kildin 
Island, and Tien-Shan. USSR. 


Diagnosis: Smooth to gently bumpy, swelling 
and constricting, Walled columns with frequent, 
y-paralicl, often multiple branching, less fre- 
quently slightly divergent branching, 

Content: Exmnasolen ramsayi Steinmann; 
G, levis Krylov; G. /urcutus Komar: G 
altus Semikhatovi “G conjragasus” (in 
part) Semikhatov and G. asymmetricus 
Raaben, Rauben (1969) has included part 
of the group Minjaria Krylov in Gymna- 
salen, chiefly on the basis of microstruc- 
tural similarity, but Krylov (1963) has 
clearly distinguished Minjaria from Gym- 
nesolen by its regular, subcylindrical 
shape af columns, of constant diameter, 
and selatively rare and simple branching. 


Age: Late Riphean, 


Gymnosolen cf, ramsayi Sicinmann 
FIGS, 2b-g, 34e, 9b, 10b, 12h,c, 134 
Gyninosolen sp, Glaessnet, Preis & 
Walter, 1969: 1057. 


Material: Five specimens from near Wilson 


Descriplion 
Mode of Decurrence: All specimens are bould- 
ers from conglomerate and breccia beds within 
the Tapley Hill Formation on the Nank of a 
small diapir. Only one specimen shows com- 
pletely separate, discrete, vertical columns, and 
is interpreted to have been derived from the 
central portion of a bioherm (Fig. 13a), Of 
iwò specimens showing much coalescing and 
bridging. one also has markedly inclined 
columns (Fig 12c). These are considered to 
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represent the marginal portions of bioherms. 
The provenance of the boulders has not been 
determined. 


Column Shape and Arrangement; Columns 
straight lo gently curved, erect. 1-5 em diam., 
with gentle swellings and constrictions (Fig, 
2b-g). Transverse sections generally circular 
to oval, but lobate and rounded-polygonal at 
branches (c.g. Fig. 3a). Length of columns 
between branches 5-20 cm. Some columns 
short (only 2-5 cm long), with rounded or 
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pointed terminations (Fig. 2c.e). Columns pre- 
sumed to be marginal in bioherms are inclined 
(as inferred Írom the asymmetry of laminue 
and occasional interspace lamination). “The 
gross morphology of marginal colunins differs 
only in their frequent coalescing und bridging. 
und narrow interspaces (Fig. 3b). One speci- 
men with apparently erect columns is markedly 
bumpy (Fig. 2d). 

Branching: Slightly divergent to g- or. most 
commonly, „-parallel. The column expands 
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Fig. 2. (a)—Conophyton garganicum garganicum, from dolomite raft in Puratoo Diäpir. Part of a 
farge column illustrating margin structure. 5528; (b) to (g)—Gymmosalen cf. ramsayi, from 
boulders in a conglomerate in the Tapley Hill Formation, near Wilson; (h), (c), (e), CF). 
(g)—Vertical columns interpreted to be derived from a bioherm centre. 8388; (d)—Poorly 


preserved vertical columns. $390, 
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rapidly, then branches suddenly into two, three 
or four columns, some branches lerminaling 
as pointed projections. Even in the discrete 
specimens, adjacent columns may vecasionilly 
contesce. The inclined-column specimens 
branch similarly, but widening of a columi 
before branching js more marked. In these 
specimens adjacent branches either are fre- 
quently linked by massive bridges. or coalesce 
Margin Strvuervees The surface of columns 
bears low, rounded bumps, 1 to 2 cm wide. 
with a relict of y few millimetres, Short, trans- 
verse vr inclined ths ure exceptional, Mostly 
it is covered by a wall, up to 3 mm thick, com» 
pased at from one or two to ten laminae 
(Fig. 12h. él. Generally, the marginal zone 
of columns is recrystullized, but in places, la- 
minue hend down near the column margin and 
extend parallel to it Inr up to 2 cm. Liven 
where wall recrystallized. outer lamina sharp, 
well preserved. In places, an tntiminated sel- 
vape, up to 0.5 mm thick. lines the column 
surface. This post-dales the wall formation. 
und pre-dales the interspuce sediment. In the 
discrete column specimen, bridges rare! oced- 
sionally where two columns are closely spaced, 
a few laminae may bridge across. Rarely. iwer- 
hanging peaks occur; especially iF draped over 
an adjacent intraclast: some columns arise 
from laminae grown over intraclasis. Columns 
in the inferred marginal specimens pirtly un- 
walled, laminae thin and wedge out, forming a 
amuuth margin, but do not extend over il. 


Lusaina Shape: Varies within broad limits. 
Gently convex laminae most frequent. varying 
in section from rectangular to hemispherical, 
Frequently, laminae develop two or more 
Crests prior to branching, but in same cases, 
incipient branches are immediately bridged 
over. und growth of the original column re- 
sumed (eg the column on the right of the 
photoeraph in Fig. 12b). Diffcrcot lamina 
shapes occur close together in u column, i.e. 
degree ol inheritance of shape is low. Fig. 96 
illustrates commonly occurring shapes. Of lu- 
mine measured, 694% have h/d ratio between 
0.2 and 0,6, the mode (26%) being the inter- 
val helween 0.2 and 0.3 (Fig. 10b). (In deter- 
mining lamina shape, the poorly visible, down- 
turned marginal portions of laminac in the 
Wall had to be excluded). Laminae mostly 
slightly wavy, with wavelength 2 or 3 mm, and 
amplitude 0.2-0.5 mm. 


Micrasructure: Microstructure extensively re- 
crystallized. Where alteration minimal, alter- 
vating light and dark laminae ol greatly vary- 


ing thickness lorm à disunet streaky micro- 
structure 4Fig. 12b). Lighr lominue are MI 
0.5 mm thick Occasional thicker light laminas 
(up to I mm) may actually be recrystallized 
macroluminae, Light laminae are continuous 
across the column. but thin in the wall zone 
Very rarely, they are truncated hy micro- 
unconformities. They are wrinkled und wavy. 
corresponding to irregularities in the Wark ta- 
minnie. und consist of sparry, equidimensional. 
xenotopic to hypidiotopic calcite, OF grain sive 
VAM-0.05 mm. Irregular patches, approxi- 
mately 0,05 mm diam, are stmned With a pate 
brownish (organic?) pigment. Dark lenin 
are 0,05-0.3 mm thick, but pinch uni swell 
rapidly along their length. In many places, they 
are lenticular, consisting of contiguous lenses 
or nodules 0.1-0.5 mm long. Usually dart 
laminac persist across the column, but occa- 
sionally lens out completely. so that adjacent 
light laminae merge. The dirk laminae which 
ure thickest in their crests. consist of brown 
Pigmented xenotopic. equidirmensional calcite, 
of ram size 0.005-U.0ES min. In places, dark 
laminac limonitic. In arcas of more pervasive 
recrystallization, prumous textures are deve- 
loped in which clotty remnants of dark luminae 
are set in a matrix of sparry hypkhotopic cal- 
cite. Poorly differentiated macrolaminac, 0,5- 
200 mm thick, consisting of up lo 8 light- 
dark lamination pairs occur in many parts of 
columns. The intemal structure of these is 
often not preserved. resulting in more or less 
homogeneous thick dark laminae with wavy, 
sharp, upper surlaces. 


Interspaces 2 mm-5 em wide: where columns 
more widely spaced, interspaces filled with silty 
intramierite, Intraclusts are flat pebbles 0 4-3 
em long (Figs, 12b, c; 131, subrounded, vari 
ously oriented. und loosely packed (matrix 
supported). Many stand vertically In the Inter- 
space. Some intruclasts are curved, suggestive 
of a mud-cracked origin, The matrix consists 
of broadly laminated silty, reerystallized lime 
mud, fine laminas, 2-5 mm thick, consist. of 
yenotopic calcite of grain size 0,003-0,01 min, 
while coarse faminac, of about the same thick- 
ness, consist of hypidiotopie 0.03-0.05 mm 
grain size calcite, with much subangulaf quartz 
sill, Laminations of the interspace sediment 
ubut against the column walls, having uctu- 
mulated after the development of significant 
relief of columns, 


Secondary Alteration: \.amınae are extensivety 
altered especially ut the marginal wall zone. 
In places the Jamination is completely disrupted 


vb w Y. 
around centres of recrystallization. but cam- 
monly faint lamination or rows of dark clots 
ure preserved, to indicate the presence of ori- 
ginally continuous dark laminae in the wall 
zonc, The outer few millimetres of columns 
are commonly recrystallized to coarser, 
twinned hypidiotopic calcite, of grain size up 
to 0.3 mm with inclusions of dark lamination 
relics, In places, an acicular texture is deve- 
loped in the wall zone, perpendicular to the 
column murgin. The central parts of columns 
ure less affected, but even here, laminac ure 
commonly reduced to dark clols in a sparry 
culeite matrix. Dolomitization of both inter- 
space and columns. jy found in some specimens, 
where anhedral to subhedral rhombs of dolo- 
mite, 0.02-0.06 mim in grain size, are seat- 
tered more or less uniformly throughout a re- 
crystallized sparry calcite mosaic, Frequently, 
lenses of coarsely crystalline, clear calcite 
occur within the lamination. Coarsely sparry 
patches, culting across all earlier structures, are 
probably infillings of solution cavities, since 
they are closely associated with discordant 
stylolites. Stylolites are rather rare, and of two 
generations, The first are concordant with la- 
minag, and contain concentrations of limonite. 
These are cut by major calcite veins, which in 
turn are offset by the discordant stylolites men- 
tioned above. 


Comparisony 


The stromatolites are assigned to Gymna- 
salen on the basis of their column shape, 
frequent y-parallet und slightly divergent 
branching, and wall. In overall column shane 
ani type of branching, presence of pointed 
projections, shape of laminae and micrestruc- 
ture, the South Australian form closely re- 
sembles the type G, ramsayi. Slight differences 
include unwalled patches of columns, occa- 
sional peaks and bridges, and in places i 
slightly bompier margin structure, G, cf, rrn- 
sayi as distinguished from G- furcatus by the 
absence of markedly y-parallel, multiple 
branching and by the presence of pointed pro- 
jections, and from G. levis by its more widely 
spaced, less markedly bumpy columns. G. altus 
Sernikhatov has apparently been affected hy u 
strong cleavage, and its columns are slightly 
deformed, making comparisons difficult, but it 
appears to have a more continuous, banded 
lamination. G. asymmetricus Raaben has thin- 
ner, smoother laminae than G. ramsayi. G. 
confragosus Semikhatov has in part (specimens 
from the Shorikhin Suite] been reassigned hw 
Raaben (1969) to /nzeria (I. confracoso); 
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these specimens are distinguished from G 
ramsayi by their Irregular columns, interrupted 
wall and more frequent peaks and cornices. 
Semikhatoy's specimens from the Dashkin 
Stute, now considered as Vendian (Krylov in 
Rozanov er al 1969, p. 215), have much 
smaller, bumpier columns than G. rami. 
Distribution: Sub-Tnzer Beds of the Katav 
Suite and Minjar Suite of the Karatau Series 
of the Southern Urals: Niz’ven Suite of the 
Polyudov Mountains: Carbonate Beds of the 
Metamorphic Series of the Kunin Peninsula; 
Kildin Series of Kil'din Island; possihly the 
Sparagmites af Norway; Bystrin Suite of 
Southern Timan; Chatkaragoi Suite af Tien- 
Shan: as clasts in Tapley Hill Formation. B 
km E of Wilson, southern Flinders Ranges. 
S, Aust. 
Age: Late Riphean, in 5. Aust., not younger 
than the Tapley Hill Formation. 


Group INZERIA Krylov 

fazeria Kryloy 1963: 71. Krylov 1967: 
29. Cloud & Semikhatov 1969: 1042. 
Ranben 1969: 77. Glacssner, Preiss & 
Walter 1969: 1057. 

Type Form: Inzeria tiomusi Krylov, Trom 
the Katav Suite of the southern Urals, 
and the Demin Suite of the Polyudov 
Mountains, USSR. 


Diagnosis: Subparallel, usually unwalled, sub- 
cyhndncal, ribbed columns, frequently with 
niches containing projections Branching 
mostly a- to g-parallel to slightly divergent, 
rarely „parallel or markedly divergent. 
Consenti I. ijomasi Krylov, 4, tocrogulii 
Krylov, 7. imia Walter, and probably J, 
ejejimi Ruaben and F, nyfryslandica 
Raaben, L (Minjaria) nimbifera Semi- 
khatov may be included, but Raaben 
(19694) has placed at in synonymy with 
I. fjomusi, and has partly reassigned 
Gumnosolen — confragosus = Semikhatov 
to Inzeria (L confragosa), Ranben has, 
however, considerably broadencd the con- 
cept of /nzeria, placing tte importance 
on Krylovs (1963) criteria of ribbed 
columns with niche-projections, On this 
basis, Aldania Kryloy (in Rozanov er ul, 
1969) could perhaps be better included in 
Inzeria. Descriptions of 2. macula, L 
variusata, J, sovinica and I. chunnbergiva 
Golovanov were unavailable, but Raahen’s 
(1969, Fig. 21) illustration of fnzeria 
neula docs not resemble any other des- 
cribed /Inzerla. The new S. Alist, forms 
are /, multiplex und È, conjuncia, 
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Age and Distribution: Vale Riphean, wide- 
spread in the USSR: Biller Springs Forma- 
tion. Central Aust; Brighton Limestone and 
Wundowie Limestone, S, Aust; Hinde Dolo- 
mite. and doubtfully, Dook Creck Forma- 
hon, NT, 


Inzeria cf. tjomusi Krylov 
FIGS, sf. g, dieg, 13b- 
Material: Three specimens from Burr Well 
Description 

Made af Occurrence: The stromatolites form 
a lenticular bed, interbedded in green shales, 
and consist of for or five contiguous gently 
domed bioherms (Fig, (3c), 2-4 m diam. 
with a maximum thickness of about im. To- 
wirds the west, the bed thins and lenses mut 
gradually; in the easterly extension, colummar 
stromatolites give way to flat-laminated Jime- 
stone. The lower portion of a domed bioherm 
consists Of fat-laminuted stromatolitic lime- 
stone, or contiguous, very broad cumuli (part 
of which are seen in Fig. 13d). up to 20 cm 
thick; overlying this (hut never seen in sedi 
mentary contact with it), is a zone, up to 20 
em thick, of discrete, verticul, subcylindrical 
columnas, 2-10 cm wide, The base of these 
columns is an intensely stylolitie zone, in which 
a thickness of up to several centimetres hus 
been removed by solution (Figs. 13b, d). At 
the margins of bioherms, the columns hecome 
irregular and slightly inclined from vertical. 
Columns are bridged over hy a thin, poorly 
exposed zone of fiat-laminated stromatolites, 


Column Shape and Arremgemenre: Columns 
short, subeylindrical, with some swellings and 
constrictions, of diameter 2-10 cm (Figs, 3f. y, 
4a-g), height 10-20 em (the whole thickness 
of the columnar zone}, Transverse sections 
round, rounded polygonal or slightly lobale, 
Columns have vertical, straight axes in the 
central ports of bioherms, hut hecome irregular 
ut the edges. 


Branching into discrete new columns rare, per- 
haps due to the small thickness of the hed. 
Niche-projections very frequent; they are short, 
narrow, usually rounded, sometimes slighty 
elongated, set into niches in the side of the 
main column, which, most commonly. resumes 
its Former diameter at the top of the niche 
{Figs. 13b, e: du, d, e. g). Occasionally adja- 
cent columns coalesce, 

Margin Structure: Due to strong recrystilliza- 
ton of columns the margin structure is ob- 
sure. Laminae upproach the margin ul u high 
angle. and are not deficxed at their edges; 


columns always unwalled. Lateral surface af 
columns with numerous short transverse vibs, 
up to 2 cm long, occusional overhanging 1a- 
minae and peaks. In places, adjacent columns 
linked by bridges up In 5 mm thick, 


Luminae Shapes Always gently convex, vary- 
ing in shape from continuously curved domes 
la very low, obtuse cones, as illustrated in Fig. 
Sc. Lamina shape inherited from underlying 
laminae. without rapid Changes in convexity. 
Ratios of h/d usually low; 91% of laminae 
have h/d beiween 0.2 to 0,4 (Fig. 106). Fine- 
scule structure of laminae smooth to gently 
wrinkled. 


Microstructure: Strongly recrystallized through- 
out columns, but in places the gross indistinctly 
banded structure of laminae is moderately well 
preserved (Fig, 13e). Relatively thicker light 
laminas alternate with thinner dark laminae 
hut recrystallization has in places obliterated 
the distinction. All laminae have diffuse boun- 
davies, Light laminae 0.2-2.5 mm thick, com- 
monty significantly thicker al their crests than 
their edges. especially in the obtusely-conical 
laminae. ‘They consist of a sparry, equigtanu- 
Jar, hypidiotopic mosaic of calcite, of grain 
size (.015—0.02 mm, with included small, irre- 
gular patches of darker pigmentation. Derk 
laminae gither sinooth or finely wrinkled 
(largely due to embayment by recrystallized 
adjacent light laminae), thickness 0.2-1.0 mm, 
generally thinner than adjacent laminae. Occa- 
sional thinner dark laminae are lenticular, but 
whether this feature is primary ur due to te- 
erystallization is unresolyed, Like the light la- 
minae, they are slightly thickened in their 
crests. Dark laminac consist of xenotopic, 
slightly inequigranular calcite, grain size 0.005- 
0.03 mm, stained with a pale brownish pig- 
ment. 


Interspaces filled with homogeneous recrystal- 
lizcd lime mud. with occasional intraclasts, 
Calcite xenotopic to hypidiotopie, grain size 
0,01-0.03 mm. contains about 5% angular 
quanz silt, Quartz grains corroded hy recrys- 
tallized calcite. Occasional flat intraclasts up to 
1 cin long, with diffuse boundaries, in parts 
of interspaces, recrystallized to sparry calcite 
mosaic, grain size 0.02-0.03 mm. 

Secondary Alteration! The whole rock is per- 
vasively altered, While columns are pale grey, 
transparent in thin section (Fig, 130). the dark 
laminat perhaps tinted with arganic malter, 
interspaccs are pale buff. probably due to the 
presence vl small amounts of limonite, Neither 
columns nor interspaces are dolomitized, The 
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boundary between interspace and column is 
always diffuse, obliterated by recrystallization 
in both, This reduces the reliability of the re- 
constructions. Highly irregular styloliles with 
large lobes separate the basal laminated sedi- 
ment from the discrete columns, with a zone 
up to 5 cm thick of intease brecciation and 
late-stage infilling of fractures by coarsely 
crystalline calcite. Possible remnants of the 
lower portions of columns, highly enriched in 
limonite, are sometimes preserved between 
cross-cutting stylolites (Fig, 13e), Large sub- 
spherical nodules, up to 3 cm diam, of 
coarsely erystalline calcite are very common 
in the limestone at this locality. mostly located 
within columns, Twinned calcite crystals in 
these highly elongated, 1-3 mm wide, up to 
3 em long, vertical or radially arranged. Most 
crystals terminated upwards; their acute ter- 
minations project into the laminated limestone 
of columns, The major cross-cutting stylolites 
post-date the coarsely crystalline nodules. Over 
large areas, columns are completely recrystal- 
lized so that lamination is partly or totally ebli- 
ierated, Such areas consist of xenotopie, to 
hypidiolopre mosaic calcite, gtain size up to 
05 mm, Where recrystallization incomplete, 
regular fragments of disrupted dark laminae 
surrounded by sparry, recrystallized mosaic 
calcite. 
Comparisons 

The presence of ribbed columns with nu- 
merous niche-projections places the stromato- 
-lites in the group /nzeria, They are differen- 
tinted from all other Australian forms of 
fuzerla and from 7, racrogalif Krylov and F 
djejimi Raaben by their very infrequent 
branching, consistently gently convex laminas 
{grading to low-conical rather than reclangu- 
lar}, and their short length of columns. In hav- 
ing subeylindrical, erect, ribhed columns with 
numerous niche-projections, they closely te- 
semble Russian specimens of 4, fire Krylov, 
but differ in the thinness of the zone of 
columns; the whsence of branching may simply 
he a consequence of the short length of 
columns, Unlike 7, ijenuesi [rom the Southern 
Urals, steeply convex laminae arc absent. The 
microstructure with pinching and swelling or 
wrinkled dark laminac is similar, but the pro- 
minent concentrations of tron exides along 


Fig, 3. (a) to (e)-—Gymnosolen cf. 


ramsayi from near Wilson: 


concordant solution surfaces are ahsent Until 
bioherms are found in which the columns had 
the opportunity to grow to a greater height, 
so that the mode and frequency of branching 
can be determined, and which are less recrys- 
tallized, so as to preserve the margin structure. 
no reliable identification ís possible, 
Distribution: Middle limestone band of the 
Wundowie Limestone Member, Umberatana 
Group: Burr Well, northern Flinders 
Ranges, 8. Aust, 
Age: Late Adelaidean, correlated with the 
Late Riphean or Vendian of the USSR, 


Inzeria conjuncta E nov. 

FIGS. 4h-m, 9d, 10d. 144, b 
Material: Three specimens from near Depot 
Creek, 

Holotype: S402 (Pigs. 4a, b, i j. 14a), from 
the Brighton Limestone equivalent, 3 km 
north of Depot Flat H.S.. southern Flinders 
Ranges, S, Aust, 
Name: Latin conjuncia, meaning joined, 
refers to the frequent coalescing and bridg- 
ing of columns, 
Diagnosis: Inzeria with broad, unwalled, rately 
branching, frequently bridged und coalescing 
basal columns, which divide by «-parallel 
branching into narrower, unwalled upper 
columns with occasional a- and B-parallcl 
branches, Niche-projections moderately fres 
quent. Laminae nearly flat to rectangular or 
gently convex, wavy or wrinkled, with a dis- 
tinct streaky microstructure. 


Description 

Made of Occurrence: Field examination of 
bioherms is hampered by the very extensive 
lichen caver en rock, faces and by the discon- 
tinuous outerop. Three domed bioherms, up 
to 50 m long, 3 m thick, occur interbedded in 
massive oohtic and intraclastic limestone, and 
cannot readily be differentiated Írom Acaciella 
augusta in the field, The basal, central portion 
of bioherms consists of flat-laminated stroma- 
tolitic limestone, passing up gradationally into 
bread columns, 5-20 cm wide with frequent 
coalescing und massive bridges. Flat-laminated 
intervals may intervene, At slightly different 
levels, the broad columns divide by a-parallel 
branching into 1-5 em wide columns. 


(a) —S388, vertical columns proa- 


bably front a bioherm centre; (b) and (4)—S387, inclined columns interpreted lo be derived 
from u bioherm margin; (218389; (e)— 5390, irregular and frequently coalescing columns. 


Traced from slabs; 


Well, northern Flinders Ranges. S479. 


(f} and (g)—dneeria cl. tier. 


Wundowie Limestone Member, Burr 
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Pig. 4. (a) ta (g)—Inzeria ci. tjornasi, Wundowie Limestone Member, Burr Well, Northern Flinders 
Ranges. (a). (b) and (cy, 5542; (d). (f), and (g) —S480; (e)—S479 Ch) to Gn)—lazeria 
conjuncto, Brighton Limestone equivalent, Depot Creek; (h), (i), and (j) —Holotype $402, 
broad basal columns branching into narrow columns; (k)—5403; elongate columns from a 
bioherm margin; (1) and (m)—S398; narrow upper columns. 


SOUTH AUSTRALIAN STROMATOLITES II 


Columa Shape und Arrangement: Broad 
columns in lower part of biuherms subcylin- 
drical, up to 30 cm high In their discrete por- 
lions, commonly with rounded polygonal trans: 
verse sections, Where adjacent columns 
coalesce, or a wider column branches, lransvetse 
sections may be complexly lobate. Overlving 
narrow columns slightly elongated, from I x 2 
cm to 3 x 5 cm in transverse section, up to 
15 cm long between branches. Columns within 
central part ot bioherm straight. erect (Fig. 4h, 
i, j} while at margins, they become inclined at 
45°, slightly curved and strongly elongated 
(Figs. 4k, 14b), with swellings und constric- 
vions 

Hranching: Niche-projections are formed by 
unequal, o-parallel branching, or, less. com- 
monly, divergent branching; the narrower 
column is set into the niche in the main wide 
column, which generally resumes its former 
diameter after the termination of the projec- 
lion, Where projections branch divergently, 
they protrude beyond the margin of the main 
column. Projections U.3-4 cm long. Within 
broad column level, branching (other than by 
niche-projections) rare, Broad columns then 
divide by ae-parallel, rarely &-parallel branch- 
ing, into narrower 1-5 cm wide columns, 
which hranch again. less frequently, by a- or 
B-parallel branching, In marginal zone of hio- 
herm, branching B- to y-parallel, often with 
constriction at branching; niches stil] common, 
but clongated parallel to the long axes of platy 
columns (Fig. 4k), 


Margin Structure: Lateral surface uneven, with 
very frequent transverse ribs. some small pro- 
jections, bumps, bridges, und occasional small 
peaks, Ribs, 0,5-1 cm wide. may be followed 
around the column periphery for a few centi- 
metres, Roth massive and delicate bridges accur 
between adjacent columns, and, sometimes, 
between columns and projections, Niches in 
the column margins 4 to several centimetres 
deep: some niches partly closed at one end 
(Fig. 4h). Occasional niches clongated trans- 
versely, grading into prominent ribs (Fig. 4h, 
ji. There is no wall; at the column murgins, 
laminae thin only slightly, and either end 
abruptly or turn down and wedge out; they 
do not envelop the lateral surface of the 
column (Fig. 14a). 


Lamina shape varices greatly from broad 
columns ta upper narrow columns. In broad 
columns most laminas Nat, gently convex, or 
reciangular (Fis. 94). In pluccs laminae deve- 
lop te or more crests, then either the column 
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branches (if near the hranching level) or the 
interspace js bridged over, and the column re- 
sumes Hs normal growth (Fig Ida}. In broad 
columns, measured values of h/d ore below 
025. In the nijrrow, upper columns, laminae 
ure consistently more steeply convex. OF those 
measured, 81% lic between 0.3 and 0.6. Col- 
umns in the marginal zone of hioherms have 
laminae strongly asymmetrical towards the ex- 
terior of the bioherms, commonly as steeply 
convex as in the upper narrow columns (60% 
of h/d between 0.3 and 0.4). Fig. Md illis- 
trates the distribution of lamina convexities. All 
laminac wavy, with wavelength 2-4 mm, and 
logally wrinkled, 


Microstructure distinetly streaky with budh 
lenticular and continuous, wavy, swelling and 
constricting laminae, Dark laminae 0,05-0.3 
mm thick. wrinkled and wavy, with non-paral- 
lel upper and lower boundanes, sometimes 
evading into aligned clots and lenses, They 
consist of equigranular hypidiolopie to idio- 
topic dolomite, grain size 0.005-0.DI mm. 
Crystals equidimensional and stained a pale 
green lint, responsible for the green colour of 
the laminue. No individual grains of pigment 
could be resolved even at 1200 x magnifica- 
tion. Amplitude of waves and wrinkles 0.2—0.5 
mm, and thickness of laminae changes rapidly 
within a few millimetres. Liehr laminar consist 
of white to pule grey partly dolomitized sparry 
calcite of xenotopic to hypidiotopic texture, 
grain size 0.005-0,035 mm, tending to lens out 
hear column margins where adjacent dark 
laminae merge. They also contain some coarser 
detritus, including fine sund-sized, well rounded 
quartz and feldspar, and small dolomite 
thombs similar to those of the dark laminae 
but less pigmented. Over most of the area of 
thin sections, dark laminae tend to be grouped 
into macrolaminae 1-5 mm thick, which, like 
individual laminae, pinch and swell murkediy. 
There is evidence of minor contemporaneous 
erosion of thickenings and waive-crests of 
macrolaminse. 


Interspaces: Both lower broad and upper nar- 
row columns are separated by narrow inter- 
spaces, 1-20 mm wide, but columns from bio- 
herm margins are almost in contact. The mAN- 
ing sediment ts layered, either by sanay la- 
minac, or by single stromatolitic laminwe 
bridging between columns, Interspace laminae 
are depressed, concave upwards (Fig. 140% 
‘The carbonate of interspaces is a dolomitized 
limestone: slightly inequigranutar hypidiotopic 
calcite fpartly recrystallized lime mud), grain 
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size 0005-0020 mm, contains subhedral 
rhombs of dolomite, 0.005-0.05 mm diam, In 
places, quartz sand laminae up to a few mil- 
limetres thick abut against the column margins, 
suggesting that they post-date the growth of 
that portion of the adjacent column. No car- 
bunale allochems were ohserved At times of 
bndging, the structures hud a relief of less than 
une centimetre, und bridging laminae may be 
only one or two centimetres apart. 


Secondary Alterarion: Quartz and feldspar 
grains, hoth in columns and interspace sedi- 
ment, have corroded bounduries; in pluces their 
margins ave completely replaced by carbon- 
ate. While the dark laminae ure almost com- 
pletely dolomitized, the lime mud comprising 
the light laminae and the interspace filling is 
only patchily dolomitized and also contains 
hypidiotopie, coarser calcite due to partial re- 
crystallization. The dolomitization is probably 
secondary. Stylolites rare except in the hioherm 
margins, where they separate contiguous 
columns, Small vughs. up to 3 mm diam., filled 
with course, twinned sparry calcite occasionally 
cut across the lamination. The origin of the 
green coloration of dark Jaminae is not clear, 
since no particles of pigment could he resolved; 
the dolomite crystals themselves are tinted. 
Surlace oxidation during weathering either 
partly removes the colour, or deposits yellow- 
brown limonite in interspaces or along stylo- 
lites. 


Comparisons 

The stromatolites are difficult to distinguish 
in the field from Acuciellu augusta Preiss, but 
ure assigned lo Inzeria on the following charac- 
ters! ribbed lateral surface, absence of wall, 
dominance of parallel branching, and niche- 
projections, The upper narrow columns also 
resemble Katavir and Kulparia but are dis- 
tinguished by the presence of long transverse 
ribs, the absence of a wall, and by microstruc- 
ture: unlike Katavia and Kulparia, their pro- 
jéctions are usually rounded, und set in niches. 
1. conjuncta differs from 7, tjomusi Krylov and 
I. intia Walter in having frequently coalescing 
columns, and consistently genily conves, wavy 
and wrinkled laminae; it lacks the consistently 
elongated niche-projections and the complex 
bioherms of /. intia. Unlike I. djejirui Raaben. 
its columns are straight, with frequent niche- 


projections, and rarer branching. J. conjuncta 
is distinguished from /. tectogulii Krylov by 
ils less frequent, dominantly o-parallet branch. 
ing, and by its coalescing and bridging, 7. con- 
juncta is especially similar to Aldanla sibirica 
in margin structure and rmetostructure, but 
has more irregular and coalescing columns. As 
pointed out above, Aldanía night he hetter 
included in Inzeria 


Distribution: Brighton Limestone equivalent, 
3 km north af Depot Flat H.S.. southern 
Flinders Ranges, S. Aust. 

Age: Late Adelaidean, correlated with the 
Late Riphean of the USSR. 


Inzeria multiplex f, nov, 
FIGS. $, de, 10e, 14c, d, 154 


Material: Six specimens front fear Melrose 
and Yednalue. 

Holotype; 5385. from the Brighton Lime- 
stone equivalent, 8 km NW of Mt, Remark- 
able, near Melrose, S, Aust. (Figs, Sa-i, 140, 
d). 

Name: Latin mudiplex, meaning complex, 
manifold or with many parts, 


Diagnosis: Inzeria with frequent, dichotomous 
to multiple, a- and A-parallel to slightly diver- 
gent branching, and rarer branches arising 
from niches, Columns have irregular transverse 
sections. Margin bears ribs. bumps and short 
projections. Laminae gently convex, smooth Io 
wrinkled, with regularly streaky microstruc- 
ture. 
Description 

Mode of Occurrence: Duc to poor outcrop, 
the exact mode of occurrence at Mt. Remark- 
able is not known; a large bioherm is inferred, 
since, when followed along strike, the stroma- 
tolitic bed passes into massive intraclastic 
limestone, but the contact is not exposed, Al 
Yednalue, the stromatolites form a very thick 
bed, which has not been traced latecally In 
outcrop, the stromatolites at Mt, Remarkable 
resemble luterally linked forms, and columns 
become discernible only when the rock surface 
15 cut 


Column Shape and Arrangement Columns 
tuberous to subcylindrical, erect to inclined 
(Figs. 5; 14c, d), with straight or gently curved 
axes: occasional columns sharply bent, espec- 
tally when associated with coalescing, Height 


Fig, %, (a) to (M)—fazeria maltiplex, Brighton Limestone equivalent, southern Flinders Ranges: 
(a-i)—Holotype $385, west of Mount Remarkable: «7, k}—S499. Float specimen, east of 
Vednalue: (1, m)—S498. Outerop specimens, cast of Yednalue, 
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of columns between branching 4-20 cm. Trans- 
verse sections of columns round or rounded 
polygonal to irregular and lobate at points of 
branching vr coalescing. Columns which may 
be variously clongated, vary from 1 to 5 em 
in diam. AL top of bed, columns frequently 
bridged by continuous, laterally linked layers. 


BraneRing very frequent and complex, either 
arising (fom niches in the parent column 
{Fig. Si). or, most commonly, by equal divi- 
sion (Vig. Sa, b, c), usually 3-parallel. rarely 
az OF y-pärallel, or slightly divergent (Figs. 14c, 
15a). Adjacent columns frequently coalesce, 
especially in the upper part of bed, 


Margin Srructarcs; Column margins irregular, 
with numerous, short transverse ribs, low 
bumps and some slightly overhanging laminac. 
Bumps and ribs tocally grade into very short, 
outgrowing projections, less than 1 cm long, 
which are more common than projections set 
in niches, especially in the Mt. Remarkable 
specimens (Fig. 14d). There is no wall; com 
monly gently convex laminae terminate at the 
column margin, without bending over, some- 
times overhanging to form small peaks and 
cornices. Small portions of column margins 
relatively smooth. Bridges involving any num- 
her of laminae are common, especially near top 
of bed. 


Lamina Shape: Almost always gently convex 
(Fig, Se}: even in the narrowest columns h/d 
docs not exceed 0,5, Ol laminae measured, 
93% have h/d between 0.1 and 0,4, the mode 
(40%) being in the range between 11.2 and 
0,3 (Fig Ile). Laminac may be daubly- 
crested, prior to branching, On a small scale, 
laminag broadly wavy, and in places slightly 
wrinkled, 


Microstructure: Alternalion of light, sparry 
laminae and dark, iron-stained laminae, with 
indistinct boundaries and varying continuity. 
In places, laminac grouped into macrolaminge 
1 ar 2 mm thick. Boundaries between laminac 
Frequently wrinkled. Light lanvinae 0.1-1.5 
mm thick, usually constant across the column 
width, smooth, wrinkled or wavy (Fig, 14c), 
with parallel upper und lower boundaries. 
Varying abundances of fine quartz sand and 
silt are incorporated in the light laminae, which 
consist Of hypidiotopic to idiotopic carbonate. 
grain size 0,01-0,03 mm. Grains equidimen- 
sional, sometimes cuhedral. Dark laminae 
thinner, generally 0,1-0,5 mm, but pinch and 
swell across the column width; crests wl 
laminae commonly thickes Dink laminac 
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grade from smooth to wrinkled, and frequently 
become discontinuous, forming chains of clots 
and lenses up to 1 mm long, separated hy 
sparry carbonate (Fig. 14c) Dark laminac. 
clots und lenses composed of reddish-brown 
iron-stained, Xenotopic carbonate, grain size 
0.003.017 mm, 


Interspaces: Columns gencrally closely spaced, 
interspace width 1 mm-2 cm, The sediment is 
different in the two areas af occurrence. 


LI) Ar Mt. Remarkable. It is broadly laminy- 
leu redilish dolomicrite; laminue 14 mm thick. 
generally flat or slightly concave upwards 
Darker laminae generally thinner (up to | 
mm), of xenotopic dolomite of groin size 
0,003-4,005 mm, alternating with thicker, 
paler, laminae, up to 4 mm thick, of xenotepic 
dolormte, 0,005-0.015 mm grain size, with a 
high percentage of terrigenous detritus [ angu- 
lar quartz silt of grain size 0.02-0.05 mm. 
und occasioni mica flakes). Fntraclasis up to 
I em long 2 mm thick, locally present in 
interspace. generally standing vertically or in- 
clincd (Figs, 140, d). 


(2) At Yednalue, the interspaces are filled with 
unlaminated sandy limestone, with quartz and 
feldspar grains, 0.1-1,0 mm grain size, sub- 
rounded to well rounded, all embayed hv 
hypidiotopic to idiotopic calcite cement of 
grain size up to 0.6 mm, Sand grains mostly 
tightly packed, in places separated by a green- 
ish argillaceous matrix (Fig. 150). 


Secondary Alteration, Specimens from Mt. 
Remarkable consist entirely of dolomite, while 
those from Yednalue are calcite. Mt. Remark- 
able specimens are, however, better preserved: 
the idiotopic and hypidiotopic dolomite pro- 
bably formed during early diagenesis, hut did 
not destroy the fine structure of the stromu- 
lolites. The dolomitie rock may have proved 
more resistant to later reerystallizalion, which 
has in both arcas disrupted the fine tamination 
to a greater or lesser extent, In addition, 
Cleavage is well developed at Yednaluc, and 
the columns are slightly deformed, so that 
metamorphism may partly account for the 
greater rcerystallization here, Occasional con- 
cordant slightly sutured stylolites Follow the 
lamination, sometimes affecting several adja- 
cent columns, but all are cross-cutting on a fine 
scale. Greenish orgillaceous material is con- 
centrated in the stylolites. Some stylolites fol- 
low column margins and thus remove the 
minor surface features of columns (Fig 15a). 
Tectonic veins are filled with quanz or calcite. 


SOUTH AUSTRALIAN 


Comparisans 

The stromatolites are assigned to Inzerta 
because of their ribbed columns With projes- 
lions. but they frequently resemble Baicalia in 
their tuberous shape; Baienlía, however. much 
more ollen hus divergent branching, more over- 
hanging laminae, and a distinctly banded 
microstructure. In having some a-parallel 
branching,, they resemble Kussiella Krylov 
and Aceciella Walter, but are distinguished by 
their frequent  f-purallel branching and 
branching from niches, Inzeria mulriplex is 
distinguished from 1. rjomusi Krylov, E iia 
Walter, and F. conjuncta Preiss by its very fre- 
quent branching. and rare projections set in 
niches. In these features it resembles 4. forte. 
qulii Krylov and 1. jejirn Raaben, hut L mnesa- 
gulii has more regular, cylindrical columns, 
while F. djemimi has steeply convex laminae. 

Distribution: Brighton Limestone equivalent; 

8 km NW of Mt. Remarkable and 12 km E 

of Yednalue, southern Flinders Ranges, S, 

Aust. 

Age; Late Adelaidean, corretited with the 

Late Riphean of the USSR. 


Group JURUSANTA Krylov 
Jurusanla Krylov 1963: 51. Raaben 
1964: 93, Krylov in Rozanov er al, 1969: 
195. Cloud & Semikhatov 1969; 1045. 
Semikhatov, Komar d Serebryakov 1970; 
166. Bertrand-Sarfati 1972: 52. 

Type Form: Jurisania cylindrica Krylov, 


from the Katay Suite of the Southern 
Urals. 
Diagnosis: Even, parallel,  subeylindrical 


columns with round or oval transverse sections 
and rare, dichotumuus a-parallel branching. 
Columns partly walled, partly bear downward 
directed peaks and overhanging laminac, fre- 
quently covered with an unlaminated selvage, 
Content: Jurusania cylindrica Krylov, J, 
tumulduricu Krylov, J. misvensis Ruaben 
and J, judemien Komar & Semikhatov, J, 
vibirica Jakovlev has been transferred by 
Krylov (1969) lo a new group, Aldania, 
but Semikhatov, Komar & Serebryukov 
(1970) retain ils assignment to Jurasanin. 
Bertrand-Sarfati (1972) has erceted new 
forms J, derbalensis, J, lissa, I, alta, 
Aye: Late Riphean to Vendian, 
Jurusania burrensis f, nov, 
FIUS. Gab, UF 10f, 15b-e, 160 
Mulerial: Four specimens trom Burr Well. 
Holoivpe: $543 trom the upper limestone 
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band of the Wundawie Limestone Member. 

Hurr Well. northern Flinders Ranges, 5. 

Aust. (Figs. bd, e, f, 15e) 

Name: After (he Burr River, on the bank of 

whieh the stromatolites occur. 
Diagnosis; Jurusania with smooth to gently 
bumpy, purtly walled columns and local, short 
peaks and overhanging laminae. Lamina shape 
gently convex ta subconical, laminge lenticular 
with diffuse, streaky microstructure. Columns 
partly covered by an unlaminated selvage. 


Descrimion 

Mode of Occurrence; The strumatolites occur 
in lentieular beds of contiguous spherical and 
subspherical bioherms up to 2 m diam. (Fig. 
156). The broherms consist of 3 concentrically 
atranged zones. capped hy an undulating 
columnar zone. Bioherm cores up to 50 cm 
thick consist of irregularly pseudocolumnur 
and columnar-layered stromutolites of dark 
grey limestone, overlying sandy limestone with 
large, reworked intraclasts. Cores surrounded 
hy concentrically laminated zone, from which 
long straight, parallel columns arise. At bio- 
herm mareins, columns slightly inclined, rarely 
subhorizontal: generally columns remain sub- 
parallel throughout the bioherm, but show 
more bridging and coalescing al. margins, 
Spherical bioherms, mutually in contact, over- 
lain by Mat or broadly undulating 1 m thick 
beds of columns with numerous bridges and 
pseudocolumns. 


Column Shape and Arrangement: Columns 
long. straight, parallel or radially arranged, 
eylindrical or subeslindrical. In one specimen 
from near the base of a bioherm, columns 
somewhat inclined. irregular, tuberous, und of 
strongly elliptical or lobate transverse section 
(Fig. Gb, c): otherwise transverse sections 
round or slightly elliptical. Columns mainly 
smooth, with only occasional low, hroad bumps 
(Figs. Ga-d, 15h, d, e): single columns gene- 
rally have constant diameter, 5-10 cm for basal 
columns (Fig, 6h) und 2 em for upper, nar- 
row columns (Fig. 6d, e, £). Length of columns 
between branches may exceed 30 em; the 
whole columnar zone of bioherms is up to | 
m thick, Columns in the overlying undulating: 
bed rather short, and frequently bridged, ap- 
parently arising from busal, flat-laminated 
siromalolites (Figs. 6a, lôa, specimen 5481. 
but the exact location of this specimen in the 
hioherin is not certain). 


Branching rather infrequent especially in nar- 
row, üppermosi columns, which may he up lo 
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30 cm long between branches, but More often 
terminate their growth before branching: 
Branching ulways dichotomous, either a- or 
slightly B-parallel (Figs. 62, hi, Occassaniliy 
two neighbouring columms miy cualesce, espe- 
cially in upper parts of bioherms. 

Margin Sirucinre generally smooth, walled or 
unwalled, bearing only broad low bumps 
several cm wide and of relief up to 5 mm 
(Figs, 6a-h), Lamjnic generaliy approach the 
margin al an acute angle, but the actual margin 
is Lrequently removed by stylolites. In arcas not 
affected by stylolires. laminae either terminate 
at margin, or extend down for a distance of up 
to I em to form a patchy wall (Fig. 15d, e). 
In a few places, laminae overhang slightly to 
form small peaks, a lew mm long (Fig. Ge, f, 
2), Large overhanging peaks developed only 
on the irregular columns (hig. Gb). from the 
lower parts of bioherms. Considerahle areas 
ol smooth columns coated with a selvage, 0.2- 
1.0 mm thick. of unlaminated very fine grained 
calcite (Fig. 15d). 

Lamina Shape vanes to some estent wilh 
column width, but most laminae gently convex 
with relief about I cm (85% have h/d between 
0.2 and 0.5, Fig, 106): x few narrow columns 
have steeply convex to subconical laminae 
(Fig. 9f). Laminae smoothly curved, micro- 
unconformities rare, Lamina shape always in- 
herited from the underlying laminae, so that 
ho marked, rapid changes occur. Fine scale 
structure of lumini lenticular and very gently 
wavy, with wavelength of 2-5 min, amplitude 
ol mm 

Microsteucinre. The dark limestone comprising 
the pscudocolumnar bioherm cores is almost 
entirely recrystallized, and even the lamination 
is rarcely preserved. Lamination in columnar 
parts ot hioherms diffuse, streaky, consisting of 
alternating, finely wavy, lenticular, dolomitized 
sparry pale laminae and darker, micritic 
laminac, which intergrade. Mieritic laminar te- 
crystallized to microspur, grain size 0.005- 
0.015 mm, of xenotopic, polygonal. equi- 
granular texture: they have very vague boun- 
daries, and vary in thickness from 0.2-0.5 mm 
over short distances. In places, laminae thin 
and terminate laterally, or consist of short, 


Fig. 


tut 


Wigned lenses a few millimetres long. Sparry 
laminae 0.1—0.5 mm thick, pinching and swell- 
ing but more continuous across column width, 
conssi of hypidiotopic to xenolopic calcite. 
grain size 0.01-0.03 mm, with scattered sub- 
hedral dolomite crystals, grain size 0.015- 
0.06 mm. In places, laminae almost completely 
dolomitized, consisting of closely packed hypi- 
diotopic dolomite with remnant interstitial 
sparry calcite, Sparry laminae may also he 
completely recrystallized, with little dolomitiza- 
tion, to a hypidiolopie mosaic of grain size up 
to 0.2 mm, The unlaminated selvage present 
in places on column margins consists of xeno- 
topic calcite mosaic, grain size 0,005-0.02 mm; 
its origin is not clear (see secondary alteration), 


Interspuces: Columns 0.5-2.0 cm apart. Inter- 
spaces filled with poorly bedded intramicrite. 
partially dolomitized. Intraclasts mostly fiat 
limestone pebbles, 0,5-3 mm thick, 2-30 mm 
long, generally lying parallel 10 bedding, or 
standing vertically in narrowest inlerspaces 
(Fig, 15d), The flat pebbles, which commonly 
have rounded margins, consist ol xenotopic, 
eguigranular mosaic calcite of grain size up Lo 
0.01 mm, and contain scattered suhhedral dalo- 
mite crystals, gram size 0,010-0,015 mm. Sub- 
rounded to well rounded quartz and feldspar 
sand grains occur in places. Intraclasts mode- 
rately loosely packed, so that some in contact. 
some not; sediment was probably matrix-sup- 
ported. The matrix. probably originally micri- 
tic calcite, recrystallized io xenotopic inequi- 
granular texture, grain size up to 0.015 mm, 
aceysionally with scattered «olomite crystals. 
The matrix may he preferentially dolomitized, 
In the specimen apparently from the undula- 
ting bed capping hioherms, interspaces filled 
with markedly upward concave laminated, re- 
crystallized lime mud, without intractasts; In- 
minae somewhat thicker (approximately i 
mm) and more regular than those of the stro- 
matolile columns. 


Secondary Alteration: Even the finest calcite 
laminae have probably undergone some recrys- 
tallization to form a very fine graincd calcite 
mosaic, Dolomitization apparently postdates 
this, as subhedral dolomite crystals cut across 
the calcile mosaic. In places. especially neal 


fi (al to (h)—Surusania buerensis, Wundowie Timestone Member, Burr Well, northern Flin 


ders Ranges! (a)—S481; basal columns arising from undulating stramatolites; ib). (c)— 
S483; irregular columns at bioberm margin; (d), (e). (£)—Holotype 5343; regular narrow 
upper columns; (g), (h}—S482; regular broad, lower columns: (i) lo (0+—-Karavia costata, 


Brighton Limestone equivalem, 


Depot Creek, southern Flimters Rangés; (1), Li), (1). Gm). 


in), (o) Holotype 5175; narrow, subcylindrical columns; (k)—SS519; basal colunins avising 


from undulating stromatolite. 
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column margins, laminae are completely re- 
constituted to u coarse, xenolopic. polyganal 
calcite mosaic. grain size up to 0.5 mm; these, 
in turn, contain subhedral dolomite crystals. aa 
well as disrupted remnants of mieritie laminne. 
The origin of ihe unlaminated selvage is pot 
clear; wherever it was observed, laminae are 
somewhat coarsely reerystallized immediately 
adjacent to it inside the column, and the sel- 
vage may simply be the outermost lamina of 
the wall preserved from rectystallization, bul 
this is not certain since the selvage is unla- 
minated, and laminae cannol usually be traced 
directly into il. There ure at least two geneta- 
tions of calcite veins: the earlier ones are more 
irregular, finer grained, and contain dolomite 
rhombs, suggesting that they pre-date al least 
one period of dolomitization. The younger 
veins are straight, more coarsely crystalline. 
and post-date dolomitization. Dolernitizatian 
in these stromatolites is, ut least in part, very 
late diagenetio, 


Comparisons 


In having long, straight, infreyuently 
branching columns without rapid changes in 
diameter, these stromatolites are distinguished 
from il but Minjaria Krylov and Jurusania 
Krylov, They are distinguished from other a- 
or 3-parullel branching stromatolites (Boxenia 
Korolyuk, Acuciella Walter and Katavia Kry- 
lov) by their infrequency of branching. Min- 
jaria Krylov, however, has a ubiquitous wall 
and. lacks peaks and overhanging laminae, 
Jutusania Krylov may have either a patchy 
Wall or no wall, numerous peaks, und Tre- 
quently a selvage covering columns, J. hurren- 
sis is intermediate between Minjaria und Juru- 
seta but is assigned to the latter because of 
its patchy wall and the presence of peaks. J. 
hurrensis Willers from d. evlindrica Krylov in 
having a better developed wall, smaller and 
fewer peaks, and less well defined lamination: 
however. lamina shape is similar J. tumul- 
duriva Krylov is distinguished by its consistent, 
well defined ribs and general absence of a wall, 
J. burrensis is distinguished from J. nisvensis 
Raaben by its much more even, smooth 
columns which do not grade into or uhernate 
with pseudocolumns and laterally linked 
stromatolites; also, there ure no sharp changes 
in lamina shape as in the latter form, J, jude- 
mica Komar & Semikhatov hus larger, often 
strongly elongated columns, lacking a wall. J. 
derbalenis Bertrand-Sarfati und J. alta Ber. 
travul-Sartati siso lack walls and have ragged 
column niacgins. J, Usa Bertrand-Sarfat is 


distinguished by the absence of peaks and cor- 
niccs, and by more Frequent branching. 
Distribution: Upper limestone band ot 
Wundowie Limestone Member, Burr Well, 
northern Flinders Ranges, S. Aust. 
Age: Late Adelsidean, correlated with the 
Late Riphein or Vendian of the USSR. 


Group KATAVIA Krylov 

Karavi Kryloy 1963: 94. Rauben 1969: 33 

Glaessner, Preiss & Walter 1969: 1057. 

Type Form: Katavia karatgvica Krylov. 

from the Katav Suite of the Southern Urals. 
Diagnosis: Predominantly -parallel branching 
straight. subcylindrical, walled columns with a 
markedly bumpy margin structure, 

Content; Katavia kareravica Krylov und 

Karavia costata 1. nov. 


Age: Late Riphean. 


Katavia costata [, nov, 
Katavia sp. nov. 
Walter 1969: 1057. 

FIGS. 61-0. 9g, (Om 16b0-4, 17u 

Marertal: Seven specimens from near Depot 
Creek, S. Aust. 
Holotype: SITS (Figs, Oi j 1, m n. 0. ted) 
from the Brighton Limestone equivalent, 
Depot Creek, southern Flinders Ranges. S. 
Aust. 


Nene: Latin costata, meaning “rihhed”, 

refers to the short ribs present on the lateral 

surface of columns. 
Diugnesisi Kutavia with very closely spaced 
parallel columns, a thin wall, very indistinel 
and wrinkled laminae. and u prominently 
bumpy and ribbed margin structure with sume 
very shart pointed projections. 

Deseriprion 

Mode ef Occurrence: The stromatolites form 
two Jenticular bioherms, 5 m thick, and up te 
100 m long. in the upper, pink dolomite mem- 
ber of the Brighton Limestone equivalent. The 
basal one metre consists of wrinkly flat-lamina- 
ted dolomite, with concordant stylolites. This 
zone gives rise directly to narrow, parallel 
columns (Fig, 6k). which continue through- 
out the height of the bioherm (Fig. 16b). At 
frequent intervals columns cut by horizontal, 
concordant stylolites, The upper surfaces of 
hioherms not exposed. At margins of biaherms 
columns become inchned at about 45° (Fig. 
171), hut no horizontal columns were observeu. 


Column Shape und Arrangement: Columns 
long, straight, very closely spaced, diam. (5-3 


Glaessner, Preiss & 
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cm, most commanly 1-2 em (Fig. 1647. Most 
columns vertical, except near bioherin Mar- 
gins, Cross-seetions round to polygonal, often 
resembling mud-cracked polygons (Fig. 16c}, 
Columns may be 5-20 cm long between 
branches: occasional columms only a few em 
long have pointed terminations (Figs, Gi. Je I. 
m. 1, 0). 


Branching moderately frequent, predaminantly 
-parallels a column 1.0-1,5 cm diam. widens 
gradually 10 2-3 cm, then divides into two, less 
often three, narrower columns (1=1.5 ém in 
diameter). u-parallel branching from broad 
columns docs not occur, Some branching very 
slightly divergent, 

Margin Strecsnre: Lateral surface uf columns 
markedly bumpy and ribbed (Fig. 6i-0}. 
Equidimensional bumps. 0.3-1,0 ent diam., 
with a relief of 2-5 mm most common, These 
grade into Irunsversely elongated ribs, which 
partly surround the columns, Small, pointed 
projections up Le | em long moderately Lre- 
quent (Fig. 61, 1). and in places slight niches 
in the column margin (Dig. 16d), Overhanging 
peaks extremely rare; bridges absent in speci- 
mens studied Near column margin, laminae 
turn down steeply to cover lateral surface for 
short distances, so that only two or three la- 
minge form the wall (Fig. 16d), which is deye- 
loped almost everywhere, cuveriag all bumps, 
ribs and projections. 

Lumina Shape: Laminge in basal, Nat-lamina- 
ied portion poorly preserved, bui appear Lo be 
wavy and wrinkled. The lowest narrow 
columns generally have gently convex, wavy 
and wrinkled laminae, but degree of converity 
increases upwards. Undulations have wave- 
lengh 2-5 mm. Fig. 9g illustrates commonly 
occurnng lamina shapes, 62% of laminae 
mensured have h/d hetween 0.3 und 0,5 (Fig. 
108). Mast laminae hemispherical, some sp- 
proach rectangular shape. Luminae near the 
most humpy column margins commonly 
strongly wavy, 


Microstrecnere: Lamination in all specimens 
extremely indistinct. Where best preserved. it 
consists of alternating relatively lighter and 
darker. pale brownish stained dolomite la- 
mine. many of the light laminae containing 
detrital quartz sand grains, restricted to the 
central paris of columns. Light laminae have 
extremely indistinct boundaries, are 0.3-2.0 
mm thick, and thin markedly towards column 
margins. Included sand grains subrounded to 
subangular, gruin size 0.05-0.5 mm. Dolomite 
hypidiotopic, of incquidimensional erystals, 


grain size 0.005-0,025 mm, offen showing up- 
proximate rhombic vudines, There we vatin- 
tions in the intensity of the brownish pigmen- 
lion present in the crystals, Dark laminae 
extremely fine grained, more densely stained 
teddish-hrown, 0.05-0.5 ıntn thiek, most 
clearly visible and thickest in marginal por- 
lions of columns, but thin, markedly wrinkled, 
und discontinuous, frequently consisting of 
lenses only | or 2 mm long, in central part. 
Towards margin, dark laminae frequently 
merge 


Interspaces extremely narrow, 1-5 mm wide, 
most commonly 1—2 mra. Sedimentary Alling 
unlaminated, consists of equal propurtions ul 
sand and dolomite matrix. Quartz sand grains 
subrounded, cummonly 0,2-0.5 mm diam. a 
few up to 2 mm, Feldspar and red. extremely 
fine grained, possibly igneous rock Lragments 
sub-ordinate, Matrix consists of hypidiotopic to 
xenotopic dolomite, with equidimensional crys- 
tals of grain size 0,005-0,03 mm, patchily re- 
erystallized to hypidiotopic sparry dolomite ol 
0.03—0.05 mm grain size. Intraclasts of pale 
brownish fine grained dolomite, up ta 5 mm 
lang. 2 mm wide occur in places mixed with 
sand grains. These probably represent frag- 
mented algal laminae, 


Secondary Alteration; The generally poorly 
preserved mucrostructure of stromaloltic and 
interspace dolomite and its corrosion of quuriz 
grains suggest (hat it is secondary. Small irre 
gular patches of recrystallized, fine sparry dolo- 
mite are scattered throughout columns ans 
interspuces. Layering in stromatolitic columns 
is extremely indistinct, and defined only by 
Slight vanations in grain size and pigmentation; 
this general homogeneity may be partly duc to 
dolomitization. Dark laminae are in places dis- 
rupted, perhaps by recrystallization of the 
intervening light laminae, All detrital quartz 
grains have corroded margins, msually sur- 
rounded by a thin rim of finely crystalline 
sparty dolomite. Authigenic chlorite is deve- 
loped in places in the interspace sediment neal 
column margins. Small stylolites are developed 
locally near column margins bui are unimpor 
tant, Frequent large stylolites. goncordant with 
bedding, were seen in the field (Fig. 17a), 
These we up to 1 cm wide. ond contain 
marked concentrations of sand and aurhluenie 
chlorite, 


Comparisons 
The stromatolites are assigned to the group 
Katavia becuuse of their #-parallel branching, 
bampy, walled columns. They are distinguished 
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(a) to (m)—Kulparia kulpurensis, Etina Formation equivalent, near Kulpara, northern 
Yorke Peninsula: (a). (b), (c), (e), (i) —Holotype $380, from unit € (Fig. 8}; (d), (m) 
—S419; junctions between two contiguous domes, unit C (Fig. 8). (m) is cut by a sand 
dyke, including stromatolitic fragments: (f), (2) —S420, from unit E (Fiz. 8); (h)—S271, 
from unit C (Fig. 8); (j) —S381, (k), (1)—S270, from unit A (Fig. 8), 
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from most other walled stromatolites by their 
markedly bumpy margin structure, and from 
Patomia Krylov by their predominant simple, 
B-parallel branching. Like the illustrations of 
Katavia karatavica Krylov, K. costata has a 
few very short pointed projections. It is ex- 
tremely similar 10 K, karoravica in tts gruss 
form, micrustructure ind margin structure, and 
is distinguished only by its more closely spaced 
columns and by the possession of short trans- 
verse ribs, 

Distriburion: In two bioherms. upper (dolo- 

mite) member of the Brighton Limestone 

equivalent, 3 Rm N of Depor Flat H:S. 

southern Flinders Ranges, S. Aust. 

Age: Late Adelnidean, correlated’ with the 

Late Ripheun of the USSR. 


Group KULPARIA Preiss & Waller 
(in Walter 1972: 151) 
Premia sp. nov., Glaessner, Preiss & Wal- 
ter (1969, p, 1057). 
Type Form: Kulparia Aulparensis Preiss, 
from the Etina Formation equivalent, Um- 
heratana Group; Yorke Peninsula. S. Aust. 


Name: After the township of Kulpara, 

northern Yorke Peninsula, $. Aust. 
Diagnosis: Long, nearly straight, parallel 
bumpy columns, erect or radially arranged 
with very frequent coalescing and bridging, 
moderately frequent u- and B-parallel branch- 
ing and a wall between bridges: projections 
may be moderately frequent, 

Conrent: K. kulporensis Preiss and K. alicia 

(Cloud & Semikhatoy) Walter. 


Comparisons 


In gross form, Kulparia resembles Minjaria 
Krylov und Boxenia Korolyuk, but is distin- 
guished by its bumpy column margins with fre- 
quent bridging and coalescing, Like Karuvia 
Krylov and Patomta Krylov. it has a walled, 
bumpy margin structure; Katavia columns 
have f¿-parallol branching, no bridges and they 
rary coalesce, while Patomia has frequent 
slightly divergent branching and very nu- 
merous pointed projections, Some illustrations 
of Paonia ossica Krylov. from the Malokaroy 
Suite, resemble Ku/paria im having bumpy, 
long subparallel columns with fewer projec- 
tions, but lack the frequent coalescing and 
delicate bridges of Kulparia. Kulparia kul- 
parensis was initially assigned to Paromia on 
the basis of this similarity {Glaessner, Preiss 
& Walter 1969). Kulparia differs from Lineila 
Krylov in lacking gnarled and tuberous 


columns, and from Gymnasolen Steinmann in 

lacking y-parullel branching. In gross form, 

Kulparla also resembles the walled parts ol 

Inzeria intia Walter but is distinguished by the 

absence of niches and elongated projections, 
Distributions Elina Formation equivalent, 
S. Aust. and Bitter Springs Formation, € 
Aust, 


Age! Adelaidean. 


Kulparia kulparensis f. nov. 

FIGS. 7, R, 9h, 10h, 164. 17b-f 
Material: Eleven specimens from Kulpara. 
5. Aust. 

Holoiovpe: S360 { Figs. 7a, b, c. t, 1, 17 u) 

from the Etina Formation equivalent, Kul- 

para, 

Name: After the township of Kulpara, 
Diagnosis: Kulpuria with very frequent delicate 
bridges, moderately frequent pointed projec- 
tions und variable lumina shape, from gently to 
steeply convex. Microstructure diffuse, irregu- 
larly streak y. 


Descriplion 


Mode of Occurrence: A bed traced for at least 
400 an, its northern extension not known, 
while its termination in the south can bé lo- 
cated only approximately, due lo lack ol expo- 
sure. Srromalolitie bed up to 13 m thick, 
occurs at passage from flaggy pale grey clean 
limestane lu massive, grilly. cross-beddcd 
limestones. The basal portion of the bed (A) 
(Fig. 8), commencing contormably upon the 
flazey limestones, consists of short, partly 
divergently branching columns and pseudo- 
columns, in thin beds up to L5 om thick, with 
numerous bridges and continuous, nearly fal. 
laminated layers. This is overlain by a broadly 
domed biostrome (€) of long, narrow, vertical, 
parallel, very closely spaced columns, arising 
from a laterally linked zone and short, hroud, 
basal columns (B). ‘The upper surface of the 
biostrome of long parallel columns hends 
downwards sharply at the junctions between 
domes, columns becoming inclined, and to 
some extent pseudocolumnar, The domed bio- 
strome pattern is repeated in the overlying un 
dulose and pseudocolumnar bed (BD), again 
passing up inte long, parallel columns (E). 
once more overlain by laterally linked and 
pscudocolumnar layers (F). Gritty, cross- 
bedded limestone overlies the stromatolitic 
seyuence. Contacts between the Various Units 
cannot be accurately placed in the field, iire 
to poor exposure and lichen cover, but were 
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partly deduced from laboratory study of speci- 
mens (Fig. 8). 


Column Shape and Arrangement: Unit (A) 
consists ot short, vertical to slightly inclined 
columns, 5-20 mm wide branching frequently 
from a wavy laminated layer. Columns swell 
and constrict slightly, bear rounded bumps and 
vecasional ribs, and coalesce Frequently. Some 
columns terminate their growth as pointed pro- 
jections (Figs, 75 K. 171); overlying unit 
(B) in part columnar- If present, columns 
broad, up to 6 em wide, with very irregular, 
bumpy outlines and numerous massive bridges. 
grading laterally and vertically into pseudo- 
columns with vecusional interspaces. In the 
main columnar units (C) and (E). columns 
1-3 cm wide, swelling and constricting slightly 
(Fig, 17d A few branches develop only 
ima short, puinted projections (Fig. 7f, g). 
Length of long, parallel columns between 
branchés S-2 em; the unit as a whole attains 
a thickness of up to 2 im. but columns not con- 
linudus throughout, as psendocolumnar hori- 
zons intervene. ‘Ifansverse sections generally 
rounded polygonal, lobate. elongated or irre- 
gular; circular sections relatively rare, At dome 
edges, columns slightly inclined (never at less 
than 60" to the horizontal), and bridged to 
a greater extent, forming pseudocolumns 
resembling those in units (B) and (D) (Fiz. 
Td. mi) 
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. Diagrammatic section of stromatolitic 
bed near Kulpara. The relalive positions 
of the specimens ware partly determined 
in (he held and partly dednced from 
lahorntary specimens, 
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Branching: Basal columns of unit (A) charac- 
terized by frequent, slightly divergent hranch- 
ing {Fie 7j, k 1). Long. parallel columns of 
units (€) und (E) entirely a- und fB-parallel 
branching, Near their bases, broad columns 
and pseudocolumns (4-6 cm wide) hranch 
into several 1-3 em columus. Above this level, 
a- and 8-parallel branching moderately fre- 
quent. Coalescing of neighbouring columns is 
as frequent as branching. 


Margin Siructire: All columns have a mark- 
edly bumpy lateral surface; bumps 0,5-10 cm 
wide, with a relief of 1-5 mm most com- 
mon, Most equidimensional, some grade into 
short transverse ribs, others into short pointed 
projections (5e, 7, g). Longer pointed projer- 
tions (up io 3 em) moderately rare (Fig. 74) 
Delicate bridges, composed of only one or twa 
laminac very frequent, linking most adjacent 
columos (Fig. 17d), usually depressed, U- 
shaped (only the more prominent bridges 
could be shown on reconstructions). Massive 
bridges un to 2 ém thick moderately rare. Suc- 
cessive delicate bridges in places only 5 mm 
apart. Occasionally very short peaks project 
down from the column margins. Wherever 
peaks and bridges do nor occur. wall well deye- 
loped. Wall most extensive in the long, narrow 
columns. Laminae thin towards margin, arul 
coat surface for a distance of up ta 15 cm. 
The wall involves from one to five laminae 
(Fig. 17d, e). The short basal columns of unit 
(A) have only a patehy wall. as do some of 
tke long columns with gently convex laminuc 
(Fig 17b). 


Lamina Shape very variable; generally narrow- 
est columns have steepest laminae. while broad 
basal columns and pseudocolumns have gently 
convex and rectangular laminae. OL the 
laminae measured, 69% have ratios of h/d 
between 0.3 und 0.8, bul narrow columns and 
pruechons usually have h/d greater than 1.0 
(Fig. 10h). Fig. 9h illustrates cominoniy occur- 
ring lamina shapes, Most laminae gently wavy. 
usually with wavelength 2-3 mm. 


Microstruerire: Lamination indistinct and 
streaky (Vig 17d, e), Where best preserved. 
fairly continuous wavy dark laminae persist 
from wall to wall, and alternate with light 
laminae. Bark lamitae composed of very fine 
grained silty limestone, consisting of equi- 
dimensional xenotopie calcite of grain size 
0.003-0.01 mm. with included subrounded 
quarta and a little feldspar, ol grain size up 
10 0.08 ron. Dark laminae 0.05-0,4 mm thick, 
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. Examples of lamina shapes of the stromatolites, traced from thin sections. (a) —Conophyton 


garganicum garganicumi (b)—Gymnasolen cl. ramsuyi, (e)—Inzeria cf. tjomusi; (d)—in- 
Jeria cunjuncia; (e)—inzeriq multiples; (£)—Jurusania burrensix, (e)—Katavit costata; (h) 


—Kulparia kulparensis, 


gencraliy thickest in central part of a column. 
Boundaries’ diffuse; At column margins, dark 
laminae thin to a thickness of about 0.05 mm 
and coat surface of column. Intervening light 
laminae thinned more, and lens oul some dis- 
tance down the wall. so that here dark Jaminue 
merge. Light laminae up to 0,7 mm thick in 
central parts of steeply convex laminated 
columns. bul thin rapidly towards the edges. 
They consist of inequigranular xenotopie to 
hypidiotopie calcite of grain size 0.015-0,05 
mm. with minor rounded quartz. silt, of grain 
size up to 0.08 mm. In the short columns of 
unit (A) lamination is better preserved (Fig. 
17f). Dark. homogeneous laminae, 0.15—1.0 
mm thick, are composed of pale brownish and 
greenish pigmented, almost equigranular xeno- 
topic calcite. of grain size 0,003-0.01 mm, 
with inclusions of detrital quurlz silt of grain 
size 0.02-0.04 mm. In places, they have sharp 


lawer boundaries, but grade upwards into light 
laminae, which are 0.3-1.5 mm thick, but thin 
towards the column margins, and are com- 
posed of slightly coarser, silty, xenotopic cal- 
cite, of grain size 0,015-9.02 mm. Detrital 
quartz grains are up to fine sand size (0.2 
mm). All laminae extend uninterrupted across 
the width of columns, unlike laminae in the 
upper, long parallel columns. 


Inierspuces generally very narrow (1-5 mm) 
in units (C) and (E), but wider in basal 
columns of unit (A). Their sedimentary fill 
includes medium to coarse clastics, both terri- 
genous und carbonate. Generally, quartz much 
coarser than that incorporated inta columns, 
The sediment consists. of approximately 40% 
quartz (well-rounded, grain size 05-3 mm, 
finer grains tending to be subangular), 5% 
feldspar {rounded to subangular cloudy micro 
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distribution of lamina convexitics h/d for stromatolites illustrated in Fig. 9. 
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cline, up to 3 mm gran size), 5% rock frag- 
ments (rounded fragments, up to 4 mm, of 
quariz-feldspar rock, yuarizite and rare chert), 
30% carbonate allochems (including flat 
pebbles 2-4 min Jong, flat pebbles coated with 
3 or 4 pale and dark laminae. recrystallized 
oaids with dolomitic rims and rare composite 
grains cemented by dark dolomitic rims) and 
20% cement (sparry, hypidiotopic mosaic cul- 
cite, of grain size 0,015-0.06 mm cementing 
allochems and terrigenous detritus. in places 
replacing the rims of these grains), Sediment 
poorly bedded. Presence of wall between 
bridges on columns indicates that sediment was 
filled in periodically. Alter one influx of sedi- 
ment, a bridge formed over it, then the inter- 
space remained vacant while the column grew 
another centimetre ior so. before the next 
influx. 

Secondary Alteration; During diagenesis, the 
carbonate of the long columns was partly re- 
crystallized and dolomitized; some dark lamis 
nue were preferentially dolomitized. and clays 
were apparently redistributed into a fine net- 
work of cracks and stylolites (Fig. (7e). In 
places, the shape of laminae is completely dis- 
rupted. Near the dome margins, lenticular 
patches of spurry calcite occur within columns, 
either concordant with the luminae or at a 
high angle tu them. These structures predate 
clastic dykes which cut both stromatolite 
columns and interspace sediment (both of 
which must have been lithified at the time) 
(Fig. 17b). The filling of the dyke consists of 
angular to subrounded, poorly sorted quartz, of 
grain size 0.05-1 mm, The sand is tightly 
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packed, the finest angular grains formime the 
matrix. Calcite cement is almost totally absent; 
quartz grains are coated with iron oxide tims 
In places, the filling process has actively eroded 
the walls of dykes, so that disoriented Erag- 
ments uf the surrounding limestone occur as 
inclusions in the sand (Fig, 17b). The dykes 
probably formed by jointing of the already 
lithified stromatolitic bed. especially between 
adjacent domes, Concordant stylolites, concen- 
trated at definite levels in the structures, where 
ihey are only I or 2 min apart, clearly post- 
date the sand-dykes. Sivlolites partly follow 
the tamination. and partly eut across it, Ver- 
lical calcite veins up to 1 cm wide, consisting 
ol coarse, euhedral crystals, post-date the stylo- 
lites, and ate especially prominent in the junc- 
lions between domes, which were persistently 
subject to jointing. Dolomitization apparently 
post-dates the formation of veins and stylolites, 
and rs therefore very late diugenciie, 


Comparisons 


These stromatolites have already been com- 
pared to other groups. Kulparia kulparensis is 
distinguished from K. alicia (Cloud and Semi- 
khatov) Waiter, by its frequent delicate 
bridges, generally more steeply convex laminac, 
and by the presence of moderately frequent 
pointed projections. 

Distribution; Ftina Formation equivalent, 

Umberatana Group, 7 km south of Kulpara, 

northern Yorke Peninsula, $. Aust. 


Age: Late Adelaidean, correlated with the 
Late Riphean or Vendian of the USSR. 
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Fig. I. Conophyron pargantearma garganicum, from a ruft in the Paratoo Dianir: (a)—Near-axınl 


section in outcrop of two adjacent columns illusirating margin structure. The pen is 15 cm 
lung, Arrows indicate irregular column margins; (b)—Transverse sections of columns in pul- 
crap. illustrating both circular and lanceolate shapes: The pen js 15 ém long; (c)—Quterop 
section of broadly domed basal zone, which gives rise upwards fo conically laminated columns, 
(di—Thin section of crestal zone, hrecciated perhaps hy compacuon of lithificd laminae 
Specimen No, 5277; (e)— Details of lamination. illustrating macrolaminae, detrital carbon- 
ate granites (indicated by arrows), and swelling of some laminac. Thin section. specimen 
No. S214; (ff—Detnils of crestal zone illustrating comtorted and thickened lamination, Axial 
longitudinal section. Thin section. npecimen No, $532. 


Fig. 12. (al—Conophyien gurganicum gergenicum (Spec. No. $214). Longitudinal axial thin section 


Fig 


Fip, 


13. 


14. 


Fig, 15 


Fig, 16. 


Fig. 


17, 


illustraling erestal zone, laminetion, and deflexed margins of kiminge. The thick continuous 
bands ure actually macrolaminne. Natural size; (b), (e)—Gymmosolen ef. ramsayi. From 
boulders in a conglomerate in the Vapley Hill Formation, near Wilson. Flinders Ranges: 
(h)—5388. Longitudinal thin section of vertical, branching columns. with iniraclası breccia 
in Inrerspaces, Natural size: (¢)—S387, Longitudinal thin secuon of inclined columns inter- 
preted us derived from a bioherm murgin. 


(ui—Gyrmosolen cf. ramsavi Írom near Wilson. Longitudinal slab of regular. walled 
columns interpreted to be derived from a bioherm centre. Specimen No. 5388; (b) to te) — 
duzerig cf. tiommisi, from the middle limestane of the Wundowie Limestane Member, Burr 
Well, noribern Flinders Ranges; (b)—Colomnar portion of a hioherm illustrating columns 
with niche-projections. Note siylolites at base: (¢)—Domed basal part of bioherm with 
continuous lamination; the upper columnar portion is separated by a stylolitie zone, Hammes 
is 30 cm Jong; (d)—Columnar zone overlying continuously faminated basal portion of bio- 
herm. Note stylolitic zone ul pencil puint. Pencil 17 cm long: (c) —Longitudinal thin section, 
illustrating subeylindrical columns with altered margins and interspaces, gently conver Lo low 
SORA, Juninas and à niche-projection, Lhe basal part is intensely cut by stylolites, Specimen 
u. 5452, 


(a), (b)-J/uzería conjuncta, Brighton Limestone equivalent, Depot Creek, southern Flinders 
Rangesi (u)—Longitudinal thin section of broad, basal columns with niche-projection, The 
laminae are allernuling dark, dolomite, and light, calcitic, Holotype, $442; (b)—Longitudinal 
thin section ot inclined, tuberous columns from bioherm margin. Specimen No. S403 (ci, 
(ili—Jnzeria multiplex, Brighton Limestone equivalent, west of Mount Remarkable, southern 
Flinders Runges; (c)—Longitudinal thin sevtiun of vertical columos, Natural size. Holotype, 
S388: (d)—Longinidinal slab of same specimen. 


(a)—Iazeria multiplex, Brighton Limestone equivalent, cist of Yednaluc, southern Flinders 
Runges. Longitudinal thin section. Specimen No. 8449; (b) to te) —Jurusania hurrensis, 
upper limestone of the Wundowie Limestone Member, Bwr Well, nurhern Flinders 
Ranges; (b)—Smooth cyhndrial vertical columns near a bioherm margin. Hammer is 30 em 
long: (c)—Contiguous spherical bioherms: ()—T ongitudinal thin section illustratine adi- 
cholomois  a-parallel branching In eylindrical columns. Specimen No. S482: (e) —Lon- 
gitudinal thin section of narrower cylindrical columns with sireuky microstrocture, Holotype 
5541. 


ta) Serusazig barvensis. Longitudinal thin section of columns atising from undulating 
slromatolites at base. Specimen No, S481; (Bb) to (d)—Karavia costata, from dolomitic 
"ember of the Brighton Limestone, Depot Creek: (b)—Long, vertical columns in longi- 
dinal oulerop section. Hammer is 30 cm lung. (¢}—Transverse section of columns in out- 
crop, Pen js 15 cm long; (d)—Longitudinal thin section illustrating indistinct larunation 
amd walled columns. Interspaces are lilled with sandy dolomite. Holotype, S175. Natural 
size. (e) —Knlparia kulparensis, Etinn Formation equivalent, Kulpara Part of outcrop of 
eylindrical columns. Pen is 15 em long, 


(u)—Katavia costata, Brighton Limestone, Depot Creek, southern Plinders Ranges, Margin 
of a bioherm showing inclinalion of columns et right of photograph; (bi to (fi Anlparia 
ladparensis, Elina Formation equivalent, Kulpuri. northern Yorke Peninsula; (b)--Longi- 
tudinal thin section illustrating a sand dyke post-dating the lithification of the stromatolites. 
Incurporated in the dyke filling are fragments of the wall rock, Specimen No, 5420: (Li 
Quisrop transverse sections of lobute columns. Pen is 15 cm long: (d), (e) —Longitudinal 
Hum sections of columns; holoivype S380; (f)—Small irregular columns from Unit A at the 
hase of the bed: longitudinal thin section. Specimen No. $270. 
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